Purpose To examine cancer treatment disparities at a National Cancer Institute-designated comprehensive cancer center (NCI-CCC) and non-specialty hospitals. Materials and Methods Florida hospital discharge datasets were used. ICD9-CM codes were used to define patients with female reproductive organ cancers (FROC), male reproductive organ cancers (MROC), and OTHER cancer diagnoses. A total of 7462 NCI-CCC patients and 21,875 non-specialty hospital patients were included in the statistical analysis. Data analysis was conducted in SAS 9.2.
Introduction
Through its designated cancer centers program, the National Cancer Institute (NCI) recognized 68 regional healthcare centers as centers of excellence in cancer research and patient treatment [1, 2] . Of these, 41 are comprehensive cancer centers [2] . A comprehensive cancer center Bmust demonstrate reasonable depth and breadth of research in each of three major areas: laboratory, clinical, and population-based research, as well as substantial transdisciplinary research that bridges these scientific areas. In addition, a comprehensive center must also demonstrate professional and public education and outreach capabilities, including the dissemination of clinical and public health advances in the communities it serves.^ [2] NCIdesignated cancer centers are credited with providing multidisciplinary and state of the art cancer treatment and expertise in rare cancers [2] . Patients treated at NCI-designated cancer centers are shown to experience lower cancer surgical mortality and superior treatment outcomes [3] [4] [5] . However, the use of treatment services provided by NCI-designated comprehensive cancer centers (NCI-CCCs) by ethnic minority patients has not been extensively studied [6] . This is more so in the case of the African American and Hispanic minority patients considered in this study. One of the only two studies which examined minority use of NCI cancer centers relied on a sample of African American Medicare patients only and did not account for whether the patients were treated at an NCI-designated cancer canter or a NCI-CCC [7] . The other study examined the use by White, Black, Hispanic, and Asian/Pacific Islander cancer patients in California but, similarly, did not clearly differentiate them in terms of whether their treatments were received at an NCI-designated cancer center or a NCI-CCC [6] . To our knowledge, minority use of NCI-CCCs is not studied in detail.
Using patient hospital discharge records from an all-payer, all-provider, all-age, all-gender, racially, and ethnically diverse dataset, this study attempts to determine (1) whether or not the racial/ethnic and age distributions of cancer patients in a NCI-CCC differ from distributions in non-specialty hospitals in healthcare service regions surrounding the NCI-CCC and (2) whether or not patient demographics, insurance status, cancer diagnosis, location, and time of cancer treatment influence minority use of NCI-CCC. We mainly hypothesize that patient age, gender, ethnicity, geographic location, insurance status, type of diagnosis, and year of diagnosis were important determinants of whether or not African American and Hispanic cancer patients use a NCI-CCC for cancer treatment and care.
This study falls within the body of scientific research which attempts to determine the role of healthcare institutions, healthcare providers, and individual patients in the creation of ethnic and racial disparities in access to and utilization of available cancer treatment and care services. Outlining disparities in cancer treatment and care service use and the associations of patients' demographic, socioeconomic, and other characteristics with access to quality cancer care are important tools for informing community outreach to improve minority access to NCI-CCCs and for adding to the scientific evidence relevant to the overall understanding of disparities in cancer treatment.
Materials and Methods

Sources of Data
Though statewide cancer statistics are available from the Florida Cancer Data System [7] , we chose to use in our analysis data provided by the Florida Agency for Health Care Administration (AHCA). We are more familiar with AHCA datasets and have used them in prior research. Also, the datasets were readily available at the time this manuscript was conceived. Outpatient data (for the years [2005] [2006] [2007] [2008] [2009] [2010] and inpatient data (for the years 2006-2011) were obtained from service information in the Florida hospital discharge datasets, maintained by the AHCA Office of Data Dissemination and Communication. The Agency for Health Care Administration was statutorily created by Chapter 20 of the Florida Statutes as the primary health policy and healthcare planning agency for the state. Among other responsibilities, the agency regulates the licensure of the state's 45,000 healthcare facilities and maintains and shares healthcare data through the Florida Center for Health Information and Policy Analysis [8] . AHCA's Florida hospital discharge datasets contain information on all-payers, all-providers, all-ages, all-gender, and patient race/ethnicity. Patient discharge records from healthcare facilities reporting to AHCA contain International Classification of Diseases, Ninth Revision, Clinical Modification (ICD9-CM) codes indicating the primary diagnosis for an admission and the primary procedure performed during the index admission. The datasets also include an identifier of the healthcare facility region and a unique identification number for each hospital and each index admission. At the time of statistical analysis, outpatient data were available only up to 2010. Also, prior to 2005, the inpatient dataset was in a format which we could not import into the statistical software used for data analysis. These are the reasons why the datasets presented in this manuscript have different start/end dates. However, the different dates have no effect on the substantive interpretations provided in this paper. The paper dealt separately with inpatients and outpatients who could be examined at the same or different time periods. . These codes define Bcancers that are diagnosed with the greatest frequency in the United States, excluding nonmelanoma skin cancers^ [9] . Since this study examines patient distributions and odds of cancer treatment by hospital type (NCI-CCC versus non-specialty) in two healthcare service regions surrounding the NCI-CCC, we included only patients served at the NCI-CCC and reporting hospitals in Florida health regions 5 and 6. These regions comprise the following counties: Pinellas, Pasco, Hardee, Highlands, Hillsborough, Manatee, and Polk. All outpatients and inpatients from regions 5 and 6 and the NCI-CCC with FROC, MROC, and OTHER diagnoses identified for this study were included in the analysis. All third-party payers charged for index admissions were also included.
A total of 29,337 patients met the inclusion criteria: (1) assigned ICD9-CM code indicating either a FROC, MROC or OTHER diagnosis for index admission at the NCI-CCC, or a reporting non-specialty hospital in Florida regions 5 and 6 and (2) receiving cancer treatment between the years 2005 and 2010 as outpatient and 2006 and 2011 as inpatient. Of these, a total of 7462 were NCI-CCC patients (5384 outpatients and 2078 inpatients) and the remaining 21,875 were non-specialty hospital patients (12,639 outpatients and 9236 inpatients).
Study Variables
The datasets used in this study included information on patient age, gender, ethnicity, type of health insurance, cancer diagnosis, year of cancer treatment, the county of the cancer treatment facility. In the statistical analysis conducted on the outpatient and inpatient datasets, patient age was measured in years. Patient gender was measured as a binary (0,1) (7) indicating Polk County. Location identifiers 1, 2, 4, 5, 6, and 7 were collapsed into a single category which was contrasted with the NCI-CCC to create a binary (0,1) variable indicating whether a treatment facility was located in Florida Region 5 and 6 or the NCI-CCC. A binary (0,1) variable measuring whether a patient was treated at a nonspecialty hospital or at the NCI-CCC was used as dependent variable for logistic regression models fitted to the outpatient and inpatient datasets.
Statistical Analysis
The independent samples t test was conducted to compare the mean age of outpatients and inpatients at the NCI-CCC and non-specialty hospitals. Chi-square test was used to compare the use of the NCI-CCC and local non-specialty hospitals among racial groups by outpatient-inpatient index admission status. Multivariate logistic regression models were used to estimate the odds of using the NCI-CCC versus local nonspecialty hospitals. We considered non-linearity and interaction terms. The two logistic regression models we estimated satisfied the convergence criterion (GCOV=1E-8), and the likelihood ratio test for global null hypothesis for beta=0 has a p value of <0.001. Both models satisfied the Hosmer and Lemeshow test for goodness-of-fit (the p values were 0.16 for the outpatient data and 0.09 for the inpatient data) [10] . The estimated odds ratios were considered statistically significant for p values less than 5 % or if the 95 % confidence intervals (CI) exclude 1. Data analysis for this study was conducted in SAS software version 9.2 [11] . Table 1 shows frequency distributions of cancer patients by patient race/ethnicity, age, gender, health insurance coverage status, cancer diagnosis, treatment years, and the location of the treatment facility. Statistics in the table show that there were significantly more male cancer patients than female patients in the study population. The numbers of cancer patients significantly increase after age 50 and up to age 70 years, after which there is an observed small decline up to age 80 and a steep decline from age 80 onwards. The frequency estimates also show that the numbers of patients with MROC diagnosis were significantly higher than the numbers of patients with FROC and OTHER diagnoses. These patterns were observed among all of the ethnic groups in this study. Furthermore, the statistics in the table show that there were significantly more White patients with Medicare, Medicare HMO and Medicare PPO (Insur1), commercial and self-paid insurance (Insur3) in the study population. Data in Table 1 show that only 7 and 4.7 % of the patients with MROC, FROC, and OTHER diagnoses treated at the NCI-CCC were Black and Hispanic, respectively. Patients of Other ethnicities accounted for 8.9 % of the total NCI-CCC MROC, FROC, and OTHER diagnoses population. These estimates meant that 79.4 % of patients with MROC, FROC, and OTHER diagnoses in Florida's regions 5 and 6 were treated at local non-specialty hospitals. Table 2 shows results of tests of difference in mean age of cancer outpatients and inpatients treated at the NCI-CCC and other non-specialty facilities in Florida's regions 5 and 6. Test results indicate that throughout the entire study period, the inpatients and outpatients treated at the NCI-CCC were younger and the differences between their ages and the ages of similar cancer patients treated at non-specialty local hospitals were statistically significant (p<0.0001).
Results
Statistics in Table 3 show that during the study years, the proportion of African American patients at the NCI-CCC was significantly less than the proportion of African American patients at non-specialty hospitals in Florida's regions 5 and 6. Overall, for the outpatient dataset, the proportions of African American at the NCI-CCC and other non-specialty hospitals in the two regions were respectively 7.2 and 8.9 %, and for the inpatient dataset, the proportions were respectively 6.5 and 9.8 %. The proportions of inpatient and outpatient Hispanics were significantly less than those for White and African Americans at the NCI-CCC and non-specialty hospitals in the two regions (for the outpatient dataset, the proportions at the NCI-CCC and other non-specialty hospitals were respectively 4.6 and 4.4 %, and for the inpatient dataset, the proportions were respectively 4.9 and 4.7 %). We also found that the proportions of patients of Other races admitted at the NCI-CCC (Asians, Pacific Islanders, Native Indians, etc.), were significantly higher than those for African and Hispanic Americans (in the outpatient and inpatient datasets, the proportions at the NCI-CCC were 9.6 and 7.1 %, respectively). The proportions of outpatients and inpatients of Other races admitted at non-specialty hospitals were lower and very similar to the proportions for Hispanic Americans (4.4 % in the outpatient dataset and 4.2 % in the inpatient dataset, respectively). White Americans accounted for 78.6 and 81.5 % of the NCI-CCC's total cancer outpatient and inpatient populations, respectively. They accounted for 82.4 and 81.2 % of the cancer outpatient and inpatient populations treated at local non-specialty hospitals.
To understand the association of the demographic and other characteristics of a patient with the likelihood of being treated at either the NCI-CCC or non-specialty hospitals in the two Florida health regions, we fitted two identical logistic regression models to the outpatient and inpatient datasets. The covariates used for the models were patient race/ethnicity, age, gender, health insurance payer type, facility region, principal diagnosis, and treatment year (2005-2010 for outpatient data and 2006-2011 for the inpatient data). Model estimation results are displayed in Table 4 .
Estimates from the model for the outpatient dataset show an odds ratio of 0.958 for the age of cancer outpatients treated at the NCI-CCC versus non-specialty hospitals when adjusted for MROC. Overall, for each 1-year incremental increase in age, the odds of being treated at the NCI-CCC were reduced by 4.2 % for outpatients with MROC diagnoses. However, the age-adjusted odds of receiving treatment at the NCI-CCC versus local non-specialty hospital were significantly higher for male outpatients. Younger males were more likely to receive cancer treatment at the NCI-CCC than older males with similar MROC diagnoses. The age-adjusted odds ratios for African American, Hispanic and Other race/ethnicity outpatients being treated at the NCI-CCC were respectively 0.63, 0.70, and 1.72 compared to White outpatients. That is, the odds of African and Hispanic American outpatients being treated at the NCI-CCC were respectively 37 and 30 % less than the odds for White outpatients of the same age, while the odds of outpatients of Other races being treated at the NCI-CCC were 72 % higher than those for White outpatients with similar diagnoses.
Outpatients with Medicare, Medicare HMO, or Medicare PPO health insurance were at greater risk of not being treated at the NCI-CCC. The estimates in Table 4 show that outpatients who have worker's compensation, charity, unknown, or other types of health insurance coverage are 6.52 times more likely to be treated at the NCI-CCC compared to cancer outpatients who have Medicare and Medicare HMO or Medicare PPO health insurance. However, the odds of outpatients with Medicare, Medicare HMO, or Medicare PPO health insurance being treated at the NCI-CCC were better than those for outpatients who carry CHAMPUS, VA, other state/local government, or Kidcare insurance. These outpatients were 0.093 times as likely as Medicare, Medicare HMO, or Medicare PPO-insured outpatients to receive treatment at the NCI-CCC. These estimates were adjusted for age, gender, race, facility region, principal diagnosis, and year of treatment. Furthermore, the age-adjusted odds ratio of being treated at the NCI-CCC for outpatients with female reproductive organ cancers (FROC) was 5.42 times that of outpatients with male reproductive organ cancers (MROC). However, lower odds for receiving cancer treatment at the NCI-CCC versus local non-specialty hospitals were observed for outpatients with OTHER cancer diagnoses when compared with outpatients diagnosed with male reproductive organ cancers (MROC). Overall, we did not find further improvements in the likelihood of outpatients being treated at the NCI-CCC for years following the dataset's index year (2005). Among cancer outpatients in regions 5 and 6, the odds of receiving treatment at the NCI-CCC versus local non-specialty hospitals were lower for all years following year 2005.
The model fitted to the inpatient dataset (Table 4) shows an odds ratio of 0.93 for the age of inpatients treated at NCI-CCC when evaluated for Medicare, Medicare HMO, or Medicare PPO health insurance coverage status (Insur1) and being male. That is, for a 1-year incremental increase in age the odds of being treated at NCI-CCC were reduced by 7 % for male inpatients with Medicare, Medicare HMO, and Medicare PPO (Insur1) insurance coverage. Statistics in the table also show that the odds of receiving treatment at the NCI-CCC versus local non-specialty hospital were significantly higher for male cancer inpatients.
The adjusted odds ratios of African American, Hispanic, and Other race/ethnicity inpatients being treated at NCI-CCC were respectively 0.52, 0.60, and 1.52 versus that of White inpatients. That is, the adjusted odds for an African American and Hispanic inpatient to be treated at NCI-CCC were respectively 48 and 40 % less than those for a White inpatient, while the adjusted odds for inpatients of Other races were 48 % higher than those for their White counterparts.
Compared to inpatients with Medicare and Medicare HMO or Medicare PPO health insurance (Insur1), the statistics in Table 4 show that only inpatients who carried workers' compensation, charity, and other types of health insurance (Insur4) had higher age-adjusted odds of being treated at the NCI-CCC than at non-specialty hospitals. The age-adjusted odds ratios of being treated at the NCI-CCC for inpatients who carried Medicaid and Medicaid HMO (Insur2), commercial insurance, commercial HMO, commercial PPO and self-pay (Insur3), and CHAMPUS, VA, other state/local government or Kidcare insurance (Insur5) were lower than those for inpatients with Medicare and Medicare HMO or Medicare PPO insurance coverage (Insur1).
The age-adjusted odds ratios of receiving treatment at the NCI-CCC versus local non-specialty hospitals for out/ inpatients with FROC diagnoses were significantly higher than those for similar out/inpatients diagnosed with MROC. Patients with OTHER cancer diagnoses have significantly higher odds of receiving treatment at the NCI-CCC than MROC patients only when admitted as inpatients. The estimates in Table 4 also show that among cancer inpatients in Florida's regions 5 and 6, the odds of receiving treatment at Table 3 (Table 3 ). The underrepresentation of African Americans and Hispanics in the cancer patient populations served at the NCI-CCC is not seen in the case of White Americans. The latter group respectively accounted for 78.6 and 81.5 % of the NCI-CCC's total MROC, FROC, and OTHER cancers outpatient and inpatient populations (Table 3) . These estimates approximate the representation of Whites in the state and study county populations. In contrast, outpatient and inpatient African Americans treated for MROC, FROC, and OTHER cancers at non-specialty hospitals in the study regions averaged about 9 and 10 % of patients with similar diagnoses who were treated at the same facilities (Table 3) . This is an approximate representation of African Americans in the total populations of the study regions.
The findings of this study indicate that despite its designation as a NCI-CCC and the availability of evidence which suggests better treatment, surgical and survival outcomes for a number of cancers at NCI-designated comprehensive cancer centers [3, 4] , significant portions of local African American and Hispanic cancer patients did not take advantage of the much wider range of cancer treatment and care services provided by the NCI-CCC considered in this study. Instead, they received treatment and care at local non-specialty medical facilities. This is puzzling because information from the datasets used in this study indicate that the NCI-CCC provided more cancer diagnosis, treatment, and care services than every other non-specialty hospital in the study regions (Fig. 1) . We expected that despite overall declines in cancer incidence and mortality among African and Hispanic Americans [12] , the significantly higher cancer incidence and mortality burdens among African Americans [13] , and the fact that, since 2009, cancer surpassed heart disease as the leading cause of death among Hispanics [14] were sufficient reasons for patients from these ethnicities to seek treatment at the NCI-CCC. Our data show that they did not. We do not have data which explained why African American and Hispanic MROC, FROC, and OTHER cancer patients were more likely to choose non-specialty hospitals for cancer treatment. We suspect that part of the explanation may lie in the higher cost of treatment at the NCI-CCC compared to non-specialty hospitals.
The significant mean age differences were also puzzling findings which we cannot adequately explain due to lack of information. However, the data we analyzed clearly showed that the NCI-CCC treated patients who were significantly younger than patients with similar cancer diagnoses who were treated at non-specialty hospitals. The consistency of the significant age differences in both the inpatient and outpatient datasets implies the possibility of the presence of either institutional practices which imposed strong access barriers which discouraged older cancer patients or internal operational processes which enabled the NCI-CCC to consistently select for treatment mostly patients who were significantly younger than patients with similar cancer diagnosis in the regional total cancer population. Also, longer travel distance to the NCI-CCC may have contributed to lower use of the facility by older patients. The only study which examined the impact of travel distance found that Bliving farther away from an NCI setting predicted a lower odds of use for all populations^ [6] . However, the NCI-CCC which we have examined provided free transportation for the elderly (Fig. 1) . This leads us to speculate that travel distance might not have been the primary determining factor in deterring older cancer patients from using the NCI-CCC.
Another notable finding from the data analysis are the significantly larger numbers (almost twice as many) of male than female cancer patients across all racial/ethnic groups (Table 1 ). This could be directly attributed to the types of cancers we examined in this study, or indirectly to the possibility is under-diagnosis of breast cancer among women. National cancer statistics typically show significantly larger numbers of men in new genital and urinary systems cancer diagnoses categories. The larger numbers of male patients with MROC and MROC-related diagnoses which we found were consistent with national trends. However, national data also show significantly larger numbers of women in new breast cancer diagnoses, typically presented as a separate diagnosis category and not combined with genital or urinary systems cancers. Adding the numbers of breast cancer diagnoses among females to the respective estimates of genital and urinary systems, cancers drastically reduces the disparities in the total estimates of these cancer diagnoses among men and women [15] . Though we included female breast cancer and female breast-related cancers while deriving the numbers for female patients across racial/ethnic categories, the statistics showing significant disparities in the total numbers of male and female cancer patients which we presented in Table 1 do not follow national trends. Since we examined index admissions and primary diagnoses to rule out duplication, we can only assume that the disparities in the numbers of male and female patients are an indirect outcome of under-diagnoses of breast and breast-related cancers among the females in Florida's regions 5 and 6.
Conclusions
The findings of previous research on health disparities improved our understanding of the pathways through which poverty and low socioeconomic status, institutional, primary healthcare provider, and patient variables account for lower levels of access to available healthcare services among ethnic minority patients in general, and lower cancer survival outcomes among African Americans in particular. For instance, former studies suggest that African American patients are more likely than White patients to concentrate in lower-end health insurance plans [16] , to be treated by primary care providers with less clinical training and who may have less referral access to specialty facilities and important clinical resources than physicians treating White patients [17] . Other studies suggest that African Americans are also more likely to report a general mistrust of the healthcare industry and of medical/biomedical research and experimentation, present at clinical settings with later disease stages at diagnosis and show a tendency towards refusing participation in medical/ biomedical experiments [18] [19] [20] [21] . African American patients are also more likely than other patients to show a heightened sense of ethnic prejudice directed against them in clinical settings and in racially discordant healthcare provider-patient interactions [16, 22] . They are more likely to delay or avoid getting cancer screening due to perceived racial or ethnicbased discrimination at clinical settings, fear of a positive cancer diagnosis, or news of poor prognosis [16, 20, [23] [24] [25] . A few studies suggest that patients in general are more likely to use nearby healthcare facilities regardless of the quality of care these facilities provide, and that only a very small percentage of minority cancer patients opt to seek treatment at a NCIdesignated cancer center [6, 26] .
Though some of these findings support the substantive interpretations of the results of our analysis showing lower percentages of African Americans and Hispanics in the total cancer patient population at the NCI-CCC, they also provide evidence which suggests that the explanations of the underrepresentation of these ethnicities in the NCI-CCC's patient population may have to do with patient attitudes, psychological predispositions, and the referral abilities and interests of their primary care providers. However, previous research did not adequately answer a crucial question: what factors enable a NCI-CCC to consistently treat significantly younger cancer patients, more patients with commercial/private health insurance coverage, more men, and disproportionately lower numbers of African American and Hispanic cancer patients? This is a fundamental question which requires an examination of the NCI-CCC's outreach policies and practices, treatment costs, and internal operational processes. Such an assessment is especially important in light of a number of significant research findings. Previous studies indicate that healthcare providers who treat minority patients face barriers to practice privileges at specialty hospitals. They also typically encounter difficulties when attempting to access specialists, costly imaging technologies, and nonemergency hospital admissions for their patients [17] . We do not have data which show the extent of access to the NCI-CCC that local primary care providers have and, as such, we cannot make a final determination if referral and other access difficulties are the root cause of the low numbers of African American and Hispanic patients in the NCI-CCC's total cancer population. However, the significantly low numbers of African Americans and Hispanics in the NCI-CCC's patient population and the findings of prior research suggest the need for designing ways to better accommodate primary care providers who typically treat minority and low-income patients [17] . Furthermore, previous studies also suggest that the likelihoods of cancer survival and better treatment outcomes among African Americans are significantly increased if they received treatment and medical care of the same quality as that received by Whites [27] [28] [29] [30] . Coupled with research findings indicating that patients treated at NCIdesignated cancer centers experience lower cancer surgical mortality and superior medical care outcomes [3] [4] [5] , the evidence presented in this study which shows a significantly wider range of quality cancer treatment and care services at the study NCI-CCC in comparison with non-specialty local hospitals (Fig. 1) points to a strong potential that this facility produces patient outcomes at levels similar to those at NCICCCs elsewhere. Therefore, the evidence which we presented to show significantly low representation of African Americans and Hispanics at the study NCI-CCC suggests the need for a more aggressive and sustained minority cancer patient recruitment effort. The study NCI-CCC has a community outreach program (Fig. 1) which may have to be re-engineered or, if necessary, better resourced to affect significant African American and Hispanic cancer patient uptake.
Despite research findings that only small percentages of African American and Hispanic cancer patients used NCIdesignated cancer centers [6] , failure of these highly specialized cancer treatment facilities to attract African American and Hispanic patients has yet to be presented as an institutional problem. Minority patients' preferences, predilections, predispositions, and barriers to specialized care that are encountered by their primary healthcare providers are thought to explain their underrepresentation in the population treated at NCIdesignated cancer centers [16, 20, [22] [23] [24] [25] [26] . However, NCIdesignated cancer centers and CCCs have institutional hierarchies and service pricing practices identical to those of large business corporations. The thought pattern which attributes underrepresentation to the behaviors of minority patients and the their primary care providers ignores an increasingly prevalent requirement that large business systems whose existence relies mainly on consumers and the provision of services to clients must demonstrate appropriate corporate social responsibility and corporate citizenship [31] [32] [33] [34] . In the case of NCIdesignated cancer centers and CCCs, this means demonstrable success in attracting and retaining minority patients at levels higher than or, at minimum, equal to their representations in the general population. However, we expect the ability of NCI-CCCs to attract the relatively poor African American and Hispanic patients to be tempered by two important reasons: that important or lengthy cancer treatments provided at NCI-CCCs are expensive and likely to be beyond the patients' financial reach and that the health insurance policies these patients typically have (including some Medicare HMOs) do not cover treatment at major cancer treatment facilities, including NCI-designated cancer centers. Both of these reasons require a number of important national healthcare policy changes that are not the immediate focus of this paper.
The results of this study have other important implications. Though the NCI-CCC we examined has a number of community outreach programs, it has consistently failed to attract minority patients. It also failed to attract older patients. Both demographic groups experience heavier cancer incidence and, in the case of some cancers, heavier mortality burdens. As we noted earlier in this paper, more targeted marketing and outreach efforts at both community and provider levels are required to increase the uptake of patients (with eligible health insurance coverage) from these groups into the NCI-CCC's total patient population. However, even if the study NCI-CCC implements these recommendations and extends more practice and referral privileges to physicians treating ethnic minority and older patients, we expect the potential creation of local accountable care organizations (ACOs) as an outcome of the implementation of the Affordable Care Act (ACA) [35] to reduce the numbers of African American, Hispanic, and older patients at the NCI-CCC. The ACOs are based on a healthcare delivery and payment model in which reimbursement to healthcare providers is dependent on particular quality metrics and reductions in the total charges for care delivered to an assigned group of patients [35, 36] . The economies of scale which are inherent in the ACOs design concept suggest progressive improvements in the quality of care, reductions in treatment costs, and a strong potential for meeting the ACA's quality mandates for higher reimbursements. The ethnic, age, and insurance groups largely excluded from the patient populations at the NCI-CCC are the primary ACA targets for the care advantages created by ACOs [35, 36] . Our data show that patients from these groups have primarily been treated at nonspecialty hospitals. The potential for coordinated higher quality care at ACOs implies stronger potential for retaining the substantial patient market share collectively held now by nonspecialty hospitals and a stronger potential for increased demand for care by minority and older patients. The economic disadvantages typically experienced by members of these groups predict their choice of affordable care which the ACOs are likely to provide. This choice is likely to be strengthened with patients' knowledge (or positive perception due to advertisement and community outreach campaigns) of coordinated higher quality care likely to be provided by ACOs.
Limitations
The findings of this study are tempered by a few limitations. The datasets which we used did not provide measures of patient preferences or indications of shifts in these preferences. As such, we cannot ascertain the extent of the accuracy of our predictions of lower patient volumes at the study NCI-CCC as consequences of the enactment of the ACA and the emergence of ACOs. Though previous studies have indicated that cancer patients are unlikely to travel long distances to NCIdesignated centers for treatment, our data does not contain measures for travel distance. Therefore, we could not compare the study patients to patients elsewhere in terms of travel distance preferences. Also, our analysis was limited to MROC, FROC, and OTHER cancer patients only. Future studies may benefit from assessments of other common cancers. In addition, we only studied patients in the counties surrounding the NCI-CCC. This limits our ability to generalize our findings to patients from other Florida counties. Furthermore, though we examined patients at index admissions for primary cancer diagnoses to rule out duplication, we suspect that some patients may have been counted more than once in the analysis. However, we expect the number of these patients to be insignificant and, therefore, to not affect the nature of the outcomes of statistical analysis. To our knowledge, the datasets we used provide the only comprehensive patient discharge data on all reporting hospitals in the two regions we chose for this study as well as for the entire State of Florida. It has been widely used in peer reviewed published research on a variety of healthcare and health outcomes issues. We are confident that the results which we derived from the datasets have a high degree of accuracy and are informative.
